We investigate the network structure of syndicated lending markets and evaluate the impact of lenders' network centrality, considered as measures of their experience and reputation, on borrowing costs. We show that the market for syndicated loans is a "small world" characterized by large local density and short social distances between lenders. Such a network structure allows for better information and resources flows between banks thus enhancing their social capital. We then show that lenders' experience and reputation play a significant role in reducing loan spreads and thus increasing borrower's wealth.
Introduction
A syndicated loan is granted by a pool of banks that provide funding to a borrower under a single agreement and lies at the crossroads of relationship and transaction lending (Dennis and Mullineaux 2000) . In 2009, more than 1.5 trillion USD of debt has been raised on the worldwide syndicated lending market, representing one third of external financing for companies (Thomson Financial 2009 ). The benefits of loan syndication both for lenders (portfolio risk and sources of revenues diversification) and borrowers (mostly lower costs as compared to bond issues or a series of bilateral loans) largely explain the success of syndicated lending. However, syndicated loans have their drawbacks because the organization of a syndicate of banks may expose its members to the adverse consequences of informational frictions and potential agency costs.
Important features of syndicates that gain in recent academic interest for their potential mitigation effect of agency costs are lenders' experience and reputation. Indeed, as the arrangers are responsible for due diligence, allocation of the loan to other syndicate members, and ex post monitoring, banks in the syndicate will often rely on the leaders' reputation in making lending decisions (Ross 2010) . Hence, reputable and experienced leaders can enhance monitoring and the ability to attract participants, help show the quality of the borrower and the deal, and reduce agency costs (Gatti et al. 2008; Panyagometh and Roberts 2010 ).
Lender's experience and reputation are closely related to trust and reciprocity which represent critical forms of social capital (Song 2009 ), in particular for teams (Carpenter et al. 2009 ).
Social capital can be considered as the foundation of every economic transaction because it enables exchange given that contracts are incomplete and allows transaction costs to be reduced (Arrow 1974) . Social networks are considered as fundamental drivers of social capital (Di Cagno and Sciubba 2010) and syndicated lending market bears several social network features because it serves as an information network which allows the acquisition of private information on borrowers' quality and as a capital network which allows the raising of the necessary funding of loans (Baum, Shipilov, and Rowley 2003; Baum, Rowley, and Shipilov 2004; Morrison and Wilhelm 2007) . Moreover, recent empirical evidence by Champagne and Kryzanowski (2007) , Cai (2010) , and Cai, Saunders, and Steffen (2010) show that collaboration and reciprocity are important features of bank loan syndication as reciprocal arrangements among syndicate arrangers appear to be a very common practice leading to choose banks having similar lending expertise.
In this article, we provide an in depth empirical investigation of the role of syndicate lenders' experience and reputation for loan syndication using social network analysis. We first analyze the small world properties of the syndicated lending market. A small world is a locally dense social network where social distances between actors are short. Such a network improves market efficiency as it allows larger information and resource flows. It can also develop reciprocity and trust between lenders and thus enhance the formation of social capital, ultimately increasing lenders' experience and reputation. Hence, syndicated lending small world may provide benefits in terms of resource procurement and the reduction of information asymmetry. This in turn can mitigate agency costs and lower borrowing costs. Thus, we evaluate the sensitivity of loan pricing to lenders' experience and reputation, proxied by network centrality measures of banks.
We contribute to the developing literature dealing with small world features of financial intermediation (Allen and Babus 2008) , by providing an empirical description of the organization of the syndicated lending market. Such a "big picture" gives a better insight into the complex characteristics and dynamics of the interactions between lenders. We also contribute to the literature investigating the role of banks' experience and reputation in financial transaction processing (Ross 2010) , with a particular focus on their role in mitigating informational and agency costs stemming from the particular features of bank loan syndication. We thus provide additional empirical evidence on the impact of syndicate experience and reputation on borrowing costs and thus on borrower wealth.
The rest of the article is organized as follows. We describe the loan syndication process and its potential agency problems and survey relevant literature on social network analysis of financial intermediation in section 2. Section 3 is devoted to the description of data and of the social network analysis methodology. Results are displayed and discussed in section 4. Finally, section 5 concludes the article.
Syndicated lending and social networks
This section is devoted to the description of the loan syndication process, the related agency costs and the role of lenders' experience and reputation on the syndicated lending market. Then, we provide a survey of the recent literature on social networks analysis applied to financial intermediation.
Syndicated lending and agency costs
The transaction process of bank loan syndication can be divided into three main stages . During the pre-mandated stage, after soliciting competitive offers to arrange the syndication from one or more banks (usually the main relationship banks), the borrower chooses one or more arrangers that are mandated to form a syndicate and negotiates a preliminary loan agreement. The syndication can either involve a sole mandate or a joint one, the latter implying the participation of more than one lead bank. Such syndications are usually chosen by the borrower in order to maximize the chances of achieving the desired loan syndication. The arranger is responsible for negotiating the key loan terms with the borrower, appointing the participants and structuring the syndicate.
During the post-mandated stage, the arranger prepares a documentation package -called an information memorandum -for potential syndicate members, containing information about the borrower's creditworthiness and the loan terms. The arranger largely determines the initial set of potential participants to target, and factors such as previous experience with the borrower and/or the arranger, in the industry sector or the geographic area, are strong drivers for being chosen by the arranger to join the syndicate. The presentation and discussion of the content of the information memorandum, as well as the announcement of closing fees and the establishment of a timetable for commitments and closing are done during a road show. Then, the arranger sends formal invitations to potential participants and determines the allocation for each participant.
Finally, the operational post-signing stage takes place after the completion date when the deal becomes active and the loan is operational, binding the borrower and the syndicate members by the debt contract.
The syndicated loan transaction process is heavily dependent upon the arrangers because of their pivotal role in structuring the deal, negotiating the terms of the loan agreement, and organizing the syndicate. However, the success of the syndication process is a function of negotiations and information flows between all the parties involved in the transaction: borrower, arrangers, and other syndicate members. Therefore, the fact that loan syndication involves several actors and is a complex process involves specific agency costs which can increase borrowing costs and thus are harmful for borrower's wealth.
First, private information about the borrower can create adverse selection problems, as the arranger may be inclined to syndicate loans for unreliable borrowers. However, such an opportunistic behavior can damage the arranger's reputation, having a negative impact on the success of future syndications (Pichler and Wilhelm 2001) . Hence, this "threat of reputation loss" can serve as a disciplining device of the arranger's behavior. Second, participating banks may delegate monitoring to the arranger, but the banks are not in the loop as to what the arranger is doing, which might result in situations of moral hazard. In addition, the arranger has less incentive to monitor the borrower than if it were to lend the full amount of the loan (Pennachi 1998) . Third, the borrower's financial distress is an important factor in syndication as it is more complicated to reorganize and reformulate the agreement for the borrower because a collective decision needs to be taken by the lenders (Bolton and Scharfstein 1996) .
Recent empirical evidence shows that adapting the organizational structure of a syndicate is a crucial feature in mitigating the agency costs of syndication which stem from the fact that different syndicate members have access to different degrees of information. In particular, syndicate characteristics such as lenders' interactions, experience, and reputation can mitigate syndication agency problems 2 Previous relationships between syndicate members can help to alleviate informational frictions and agency costs of syndication. Indeed, repeated interactions over time directly aim at solving problems of informational asymmetries because they create trust and reciprocity. Hence, prior relationships between syndicate members have a significant impact on the probability of syndicating a deal together (Champagne and Kryzanowski 2007) . These relationships are often reciprocal arrangements in the sense that lenders maintain stable relationships between them and rotate their roles in subsequent joint syndications (Cai 2010) . Moreover, Cai, Saunders, and Steffen (2010) find that lead arrangers tend to choose participants having a close lending expertise in terms of borrower industry or geographic location.
. Furthermore, as the arrangers are responsible for due diligence, allocation of the loan to other syndicate members, and ex post monitoring, banks in the syndicate will often rely on the leaders' reputation in making lending decisions (Ross 2010) . Therefore, reputation is an important aspect for syndicated lending (Gopalan, Nanda, and Yerramilli 2007) , because reputable and experienced leaders can enhance monitoring and the ability to attract participants, help show the quality of the borrower and the deal, and reduce agency costs (Gatti et al. 2008; Panyagometh and Roberts 2010) . Approval from experienced, reputable and prestigious arrangers actually creates economic value by reducing the overall costs of syndicated loans.
Recent empirical evidence tends to conclude that loan pricing is sensitive to information costs of syndication (Focarelli, Pozzolo, and Casolaro 2008; Ivashina 2009 ) and lead banks reputation is found to be a crucial feature for the success of syndication but its impact on loan pricing is mixed.
On the one hand, if lead banks' reputation act as a certification device reducing adverse consequences of information asymmetry within the syndicate, loan spreads can be lower especially when informational frictions are expected to be severe (Gatti et al. 2008; Ross 2010) . Regarding the foundation of experience or reputation, i.e. reciprocity, results provided by Cai (2010) also show that loans arranged in a reciprocal way are less costly for borrowers. Similar results are obtained by Cai, Saunders, and Steffen (2010) for syndicates composed of arrangers which are closer in terms of lending expertise. On the other hand, McCahery and Schwienbacher (2010) find that loans arranged 2 Other characteristics such as syndicate size and concentration also have an influence on agency costs (see Esty and W.L. Megginson 2003; Lee and Mullineaux 2004; Jones, Lang, and Nigro 2005; François and Missonnier-Piera 2007; Sufi 2007; Godlewski 2010) . 3 We consider as lead banks syndicate members bearing the following titles: administrative agent, agent, arranger, bookrunner, lead arranger, mandated arranger, senior arranger, underwriter, lead bank, joint arranger, managing agent, senior managing agent, syndication agent, co-agent, co-arranger, senior co-arranger, sub-underwriter, co-lead arranger, co-syndication agent, counderwriter.
by reputable banks lead to higher loan spreads, especially for opaque borrowers who pay a "reputation premium".
Lenders' experience and reputation are related to their social capital, the critical elements of which are trust and reciprocity. These features are seen as fundamental because they enable the reduction of transaction costs (Arrow 1974) , which, in the case of a syndicated loan, are strongly related to agency costs. Social capital features such as interaction, reciprocity, and trust are driven by social networks (Di Cagno and Sciubba 2010) and syndicated lending markets exhibit many social network features because they serve as information and capital networks (Baum, Shipilov, and Rowley 2003; Baum, Rowley, and Shipilov 2004; Morrison and Wilhelm 2007) .
Network analysis of financial intermediation
The linkages between financial institutions can be captured by using a network representation of financial systems. The general concept of a network is intuitive: it describes a collection of nodes and the links between them. The notion of nodes is fairly general: they may be individuals, firms or countries. A link between two nodes represents a direct relationship between them.
Recently, Pistor (2009) provides an integrated approach looking at financial system from a global perspective. Network-finance is a critical institutional arrangement when there is great uncertainty about financing choices for which inter-firm relations come in different forms and intensity. The concept of "strategic alliances" depicts a lose affiliation of firms and can be defined as "voluntary arrangements between firms involving exchange, sharing, or co-development of products, technologies or services" (Gulati 1998 ). According to this definition, any relation among independent entities that involves collaborative efforts without fully allocating control rights to one member in the alliance over another can be regarded as an alliance. Strategic alliances have become prominent in industries marred by uncertainties, such as banking. Networks resemble alliances in the sense that they are relatively loose configurations and typically lack a common governance structure. Networks understood as governance devices for cooperative relations can facilitate the expansion of economic activities.
However, the literature on financial networks is still at an early stage (Allen and Babus 2008) . Cohen, Frazzini, and Malloy (2008) investigate information transfers in security markets and find that mutual fund portfolio managers place larger bets on firms they are connected with through their networks, and perform significantly better on these holdings relative to their non-connected holdings. These results suggest that social networks are an important mechanism for information flows. Morrison and Wilhelm (2007) argue that investment banks exist because they create networks. These financial institutions mainly issue and underwrite securities and these activities require the development of two networks: an information network which allows the acquisition of information about the demand for an issue, and a liquidity network to provide the funds to purchase the securities. Indeed, Schnabel and Shin (2004) document how in the eighteenth century networks of merchant banks allowed capital accumulated in one part of Europe to be invested in far distant parts. These networks compensated for asymmetric information due to distance and also provided the necessary capital. Baum, Shipilov, and Rowley (2003) and Baum, Rowley, and Shipilov (2004) are the rare authors to apply social network analysis to investigate Canadian bank syndicates. They argue that the importance of understanding small world structures stems from their efficiency in moving information, experience, and other resources that enable organizational learning, adaptation and competitive advantage. External interdependence in the face of transaction costs is the most common explanation for the emergence of interfirm networks. This interdependence focuses on two main considerations: resource procurement (loan portfolio diversification and regulatory capital requirements limits) and uncertainty reduction (expertise and information of syndicate members).
Hence, relations are built to share the costs and risks of undertaking large-scale projects, to develop existing markets or enter new ones, to pursue resource specialization, or to mitigate competition.
Such objectives make firms interdependent with other firms that possess the capital, knowledge, complementary assets, and technical capabilities.
Social network analysis is also applied to study venture capital (VC) finance. Kogut, Urso, and Walker (2007) provide an extensive analysis of the US VC syndication market over a 40 year period.
They focus in particular on the dynamics and complexity of the network and show the rapid emergence of a national network of syndications. Hochberg, Ljungqvist, and Lu (2007) examine the influence of VC networking when syndicating their portfolio company investment on the performance of VC firms in US. They find that better-networked VC firms have better fund performance and that the portfolio companies of better networked VCs are more likely to survive subsequent financing and eventual exit. This implies that one's network position should be an important strategic consideration for an incumbent VC, while presenting a potential barrier to entry for new VCs. Finally, Meuleman et al. (2009) examine the influence of the network position of a private equity investor on the relationship between agency costs and the decision to syndicate on the UK private equity market. They find that the network position of an investor alleviates the negative impact of agency costs on the syndication decision.
Overall, recent but scarce evidence shows that financial market networks play an important role in organizing and shaping transactions, reducing informational frictions, and ultimately affecting performances of actors (lenders and borrowers) on these markets.
Data and methodology
In this section we describe the data and the social network analysis methodology. We especially focus on the definition of a network and of its most important characteristics. The main descriptive statistics and definitions of variables are provided in Table 1 while Table   A (in appendix) displays the distribution of lenders' countries in the sample. We remark that the average loan size is close to 2 billion USD with a 120 bps spread over the benchmark rate (such as Libor) and a maturity of almost 6 years. Loans are rarely guaranteed and only 1 out of 10 has financial covenants. More than 1 out of 3 loans are for debt repayment purpose while the types of loans are relatively balanced between term and revolving loans.
Data
We also observe that an average syndicate is composed of 14 lenders with more than 5
arrangers. The presence of French banks is important as they represent 40% of an average syndicate.
Apart from France, lenders come from 40 different countries but most of the remaining banks are from Germany, US, Japan, UK, the Netherlands, and Italy. The concentration of the loan shares retained by arrangers is rather low, just above 10%. The presence of reputable lenders (listed on the League 
Network definition and characteristics
Information on banks' participation in syndicated loans (or deals) provides us with an input to construct an "affiliation network". In social network analysis, an affiliation network is a two-mode (bipartite) network with two types of nodes: actors linked with events in which they participate. In our case, actors are banks, events are syndicated deals and ties connect banks with the deals in which they participate. A hypothetical example of a bipartite network is shown in Figure 1 (a).
Connectivity in such a network is achieved through banks participating in several syndicates, such as lenders 4 and 8 in Figure 1 (a).
Affiliation networks rarely become an object of study themselves but rather are used for constructing the corresponding social networks of actors. To make a projection of the bipartite network of syndicated deals we follow Baum, Shipilov, and Rowley (2003) between them, e.g. through lenders 2, 4, 5, 7 and 8. The corresponding geodesic, or shortest path from 1 to 10, is (1 -2 -4 -8 -10) which has length 4. This network has two components {1÷10} and {11}. Lender 11 is an isolate as it is disconnected from the rest of the network.
A generic feature of social and economic networks which has received much attention in the recent years is "small world" structure (Uzzi, Amaral, and Reed-Tsochas 2007) . Most social networks are locally dense, but at the same time the social distances between the actors are relatively short.
This property can be quantified using notions of clustering coefficient and average path length. In a social network with high average clustering, "friends" of my "friends" are likely to be my "friends", thus such a network is abundant with the closed triangle 4 Many real world networks are "small worlds": they are sparse, have short average path length and are highly clustered. Watts and Strogatz (1998) showed how such structures may emerge when a network composed of tightly knit clusters only marginally linked with each other (thus having
. Such network structures with many alternative paths through which the information or resources can flow between actors allow efficient social control alleviating the problems of opportunistic behavior and supporting reciprocity, trust and social norms (Coleman 1988) . These are important characteristics to reduce informational frictions and agency costs in financial transactions such as syndicated loans.
high clustering and long average path length) is transformed by randomly rewiring only a small fraction of links in the network. Their model is based on the fact that random rewiring creates shortcuts between otherwise distant parts of the network and while the average distance is highly responsive to the presence of shortcuts, the local structure (high clustering) is not. Consequently, if the share of the rewired links is small, a network has both short distances and high clustering.
To examine whether an observed network is a small world, one compares it with a benchmark random network. Following Watts and Strogatz (1998) , most empirical studies compare the average path length (L a ) and clustering coefficient (C a ) of the observed networks with corresponding characteristics of an Erdos-Renyi (ER) random graph, where the same number of actors is randomly connected by the same number of links as in the observed network.
While ER random graph may be a fair benchmark network for many social networks, in case the network was reconstructed from an affiliation network comparison with ER may be misleading (Newman, Strogatz, and Watts 2001) . Indeed, making a projection of a two-mode network of teams and actors onto the set of actors, one has to assume certain structures of relationships within a team, thus teams will be represented by subgraphs of a fixed non-random structure. Therefore comparison of resulting one-mode network with a random graph where any link, including withinteam links, may lead to wrong conclusions (Uzzi, Amaral, and Reed-Tsochas 2007) .
To circumvent this problem, we construct benchmark random network as a projection of randomly rewired two-mode lender-deals network (rather than rewiring one-mode projections to obtain ER random graphs) as follows. First, we randomly reconnect deals and lenders in the observed network controlling that (a) each lender in the rewired network participates in the same number of deals as in the observed network, (b) each deal has the same number of lenders as in the observed network, and (c) each deal has the same number of arrangers as in the observed network of corresponding ER random graphs, as a robustness check.
We now turn to the definition of the characteristics of lenders' individual positions within the syndicated lending network. We focus on several measures of actors' importance: degree, closeness and betweenness centralities. These measures serve as proxies of lenders' experience and reputation on the syndicated lending market.
Actor's degree or degree centrality, C D , can be defined as the number of the closest neighbors, the set of actors with which the focal actor has direct links. Degree centrality characterizes the involvement of an actor in social relationships. It is a local measure, as it does not depend on the configuration of the whole network except the local neighborhood of the actor.
Beside the simple definition of C D commonly used in many empirical studies, there is also a standardized version of the degree centrality, which takes into account that the same number of relationships in a small network is not exactly the same as the same number of relationships in a larger network. The standardized version of degree centrality is defined as:
where n is the size of the network (the number of actors in the network). Obviously, standardization has no effect on analysis if centrality scores are compared among the agents in the same network. 
where g i (j, j) is the total number of the shortest paths between actors j and k and g(j, j) is the total number of the shortest paths between actors j and k.
Results
We present and discuss in this section the results on the organization and structure of the French syndicated lending network and the influence of lenders' individual network characteristics on the cost of bank loans for borrowers.
Small world
Results for the French syndicated lending network for each of the 14 overlapping time windows are displayed in Table 2 . We first remark that as raising capital through syndicated loans became more and more important over the period under investigation, the number of deals (column deals) has been continuously increasing as well as the number of lenders (column lenders) albeit at a lower rate for the last indicator. We observe that there were 82 deals and 166 lenders involved during time Regarding network characteristics, a remarkable feature of the French syndicated lending network is its high connectedness as isolates (column isolates) comprise less than 5% of all lenders for most periods. Furthermore, the largest connected component (LC) consists of more than 90% of all lenders. Therefore when studying the properties of the network we can focus solely on the largest component without loss of information.
To see how the average distance and clustering of the actual networks (L a and C a ) differ from the corresponding characteristics of the benchmark random networks constructed with the simulation (L r and C r ), we calculate LL ratio (L a / L r ) and CC ratio (C a / C r ). In the model of Watts and Strogatz (1998) the small worlds emerge when CC ratio is many times greater than 1, while LL ratio is close to 1. To quantify the small world characteristics of our networks, we also calculate the "small world ratio" SW = CC / LL (Davis, Yoo, and Baker 2003; Uzzi and Spiro 2005) .
We first discuss results obtained with the simulated benchmark random network method, to comment later on results obtained with the ER method. In our network, LL ratio stays close to 1 for all periods. However, although the CC ratio is above 1 for most of the periods, it is generally not very different from 1. The SW is relatively low in comparison with the values of Watts and Strogatz (1998) model. However, it should be emphasized that the choice of the benchmark random graph may in general imply different values of the SW at the small world phase transition.
Although the relatively small values of SW ratio do not allow us to unambiguously assert that the French syndicated lending network has small world properties, the dynamics of the CC, LL and SW ratios displayed in Figure 2 (A) clearly indicates that the network becomes "small worldish" over time. Indeed, as the network expands the rate at which the normalized clustering (CC ratio) grows outpaces the growth of the normalized average distance (LL ratio), therefore SW as the ratio of the two is growing over time. At the beginning of the observation both CC ratio and LL ratio are below 1.
The fact that the clustering and distances in the observed network are lower than in a corresponding random network stems from certain regularities in the actual network.
A subgraph representing a single deal has a star-like structure, where the centre is occupied by lead banks and the "rays" are participant banks (see Figure 1 (b) : separate deals are shown by red circles). Since the benchmark random graphs preserve the structure of deals (the number of participants and the number of lead banks), the random networks consist of the identical set of starlike subgraphs assembled in various ways. Indeed, the number of deals for each of the lenders was kept the same as in the actual network. The structural properties of the assembled networks depend on the identities of the active banks which connect the deals, more precisely on the roles played by active banks in the respective syndicates, i.e. whether they are ordinary participants or lead banks.
When deals are connected via an ordinary participant of the two deals, the resulting network will have longer social distances and lower clustering than if the deals were connected via a lead bank. In the former case, the distance between participants of the two deals (excluding the connecting participant) is 4, while in the latter it is 2. As for clustering, it should first be noticed that when two deals are connected, only clustering coefficients of all but the connecting bank stay the same as they would if the two deals were disconnected. The change in the clustering coefficient of the connector depends on the number of direct links it has in the two deals. The higher it is, the more "open triangles" the resulting network has and the less is the clustering. Since lead banks have more connections, networks where deals are connected via leaders have lower clustering.
Since in the simulations we control for the number of deals in which each lender participates, but not for the number of deals in which it has been lead bank, the fact that clustering and average path length in the actual networks are lower than in the random benchmark networks suggests that in the actual networks subgraphs corresponding to the deals are disproportionally more likely (in comparison with the pure chance) to be connected through lead banks than through participant banks. That may happen when there is a core of banks specializing in syndicated loans, while participant banks are less likely to participate in many deals with different arrangers 7 By contrast, at the end of the observation period, both CC and LL ratios are above 1 pointing to the fact that now the network is more likely to be connected by the participants. This brings us back to the idea of small worlds. A network connected by lead banks is likely to be highly centralized . with a dense core occupied by leaders and periphery consisting of participant banks. By contrast, a network where connections are done through participants may be less centralized and the core may have several dense parts populated by lead banks which are connected through participant banks. In this respect participant banks may play a similar role as the "shortcuts" in Watts and Strogatz (1998) model.
To complete the analysis, let us compare our results with what we would have found had we used ER random graphs as benchmark. The last three columns of Table 2 report average distance (L er ), clustering coefficient (C er ) and small world ratio (SW er ) for ER random graphs with the number of banks and links between them as in the observed networks. First, ER random networks are significantly less clustered (almost the order of the magnitude) than the observed networks which owes to the fact that the ER does not account for the observed networks being projections of twomode networks. Average distances, however, are not very different from the distances in the observed network. As a result, the small world ratio, mostly driven by the ratio of clustering coefficients, is a fairly large number above 10. Thus had we used ER as a benchmark we might have unambiguously concluded that the French syndicated network is a small world. However, our analysis demonstrates that the matter is more subtle here. Our results suggest that the syndication network becomes "small worldish" with time (see the dynamics of the small world ratio at Figure 2 Overall, we can claim that the dynamics of the French syndicated lending market tends to confirm that over time the networks of lenders become small worlds in the sense of Watts (2003) .
This particular feature has important implications for the flows of information between lenders and their level of social capital which ultimately influences lenders' experience and reputation. This in turn can affect informational frictions and agency costs of syndication, and impact the borrowing costs.
Impact of individual network characteristics on loan spread
We investigate the influence of individual network characteristics of banks syndicating loans for French borrowers on the loan spread. The latter is the main loan contract characteristic which influences the cost of debt and ultimately the company cost of capital. We claim that greater centrality of syndicate members indicates a higher level of social capital acquired through interaction, reciprocity, and trust. This in turn increases their experience and reputation allowing the mitigation of informational frictions within the syndicate and affecting borrowing costs.
We perform series of regressions of the loan spread over the benchmark rate (such as Euribor or Libor) on the syndicate average lenders' betweenness, closeness and degree centralities.
Betweenness is a measure of the lender's position in the network and his control over network flows.
This particular feature is the most important in mitigating information asymmetries because it takes the network's intermediation position of the lender into account. Closeness measures the lender's distance to the network center, i.e. the closer a lender is to the network center, the better his access to information and resources flows. Degree is a local measure of lender's involvement in social relationships. Univariate statistics for these measures are displayed in Table 1 .
We evaluate the impact of each measure of centrality on the loan spread separately using six different specifications. We employ OLS regressions with standard errors clustered at the syndicated loan level 8 . The benchmark specification controls for the main loan characteristics such as loan amount, maturity, the presence of guarantors and covenants, following notably Focarelli, Pozzolo, and Casolaro (2008) and Ivashina (2009) Finally, we remark that among loan characteristics, only loan amount and maturity bear significant coefficients which remain robust across most of the specifications. Loan size has a negative impact on loan spread for economies of scale reasons while longer maturities are positively related to borrowing costs because of greater risk.
. Hence, league table reputation appears as an important syndicate feature to reduce loan spread but not enough to vanish away the more important effect of syndicate betweenness centrality.
We also perform robustness checks of our results by using the same specifications but on sub-samples characterized by the presence of local lenders only, large loans, long maturities, large syndicates, concentrated syndicates, numerous league table lenders and local league table lenders.
The classification of deals is done on the basis of the median of the relevant variable. Hence, we aim to isolate syndicated deals that are more or less informational problematic. For instance, the exclusive presence of (better informed) local lenders or numerous league table banks should reduce information asymmetry and agency costs, so that the presence of central lenders in the syndicate should play a weaker role. On the contrary, longer maturities or concentrated syndicates being associated with riskier deals with greater moral hazard problems, we expect syndicate centrality to play a more important role.
Results are displayed in Table 6 13 Overall, we remark that the main results remain robust in the sense that most centrality measures remain significant and negative, except for two specifications with closeness centrality and one specification with degree centrality. Regarding more informationally problematic deals (large loans, long maturities, large and concentrated syndicates), we observe that for each of the three syndicate centrality measures, coefficients are larger than to the main specifications in Tables 3, 4, and 5. The exceptions concern the Large syndicates specification for which coefficients are lower or not significant. We can interpret this result by the fact that larger syndicates could also signal better quality deals with less informational frictions and agency problems which allow the organization of a syndicate with more members (Lee and Mullineaux 2004; Sufi 2007 ). In such a case, the importance of experienced, reputable and central lenders appears to be less important.
. The first four columns correspond to sub-samples where information problems are expected to be severe. Large and complex loans imply more agency costs and coordination problems, while longer maturities are usually associated with greater risk. Larger syndicates are usually funding larger, more complex and riskier loans and coordination problems are more likely in such syndicates, while greater syndicate concentration is related to more severe moral hazard problems. The last three columns correspond to deals which are expected to have less information problems because of the exclusive presence of local lenders and of league table banks.
When turning to deals where informational frictions should be less problematic (many local lenders and numerous league table banks), we remark that evidence is more mixed. Coefficients for syndicate centrality measures are lower or even not significant for deals funded exclusively by French banks. Such deals leave less room for informational frictions and agency problems because of the presence of better informed local lenders thus the importance of central lenders is less of an issue.
However, evidence is less clear-cut for deals funded by numerous league table lenders. Overall, it seems that syndicate centrality matters, even very much, for such deals. We can explain this result by stating that the probability of having central syndicate members increases with the presence of league table banks. Indeed, centrality measures and league table variables are significantly correlated and they are larger for the Many league table sub-sample than the average values for the whole sample. 13 We do not display coefficients for main loan characteristics to save space. These coefficients remain robust and exhibit similar signs and significance levels as in tables 3, 4, and 5.
Conclusion
Using a large sample of almost 1000 syndicated loans for French companies over a long period (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) , we first analyze the small world properties of the French syndicated lending market. A small world is a locally dense social network where social distances between actors are short. Such network improves market's efficiency as it allows larger information and resources flows as well as actors' social capital, experience and reputation. We find that the dynamics of the French syndicated lending market tends to support that the networks of lenders become small worlds over time in the sense of Watts (2003) . Hence, we provide additional evidence on the small world characteristics of syndicated lending markets, following the work of Baum, Shipilov, and Rowley (2003) and Baum, Rowley, and Shipilov (2004) who found that the Canadian syndicated lending market also exhibit small world features.
We then investigate the impact of the lenders' individual network characteristics on borrower wealth by evaluating the sensitivity of loan pricing to lenders' experience and reputation which we proxy using network centrality measures of banks. We rely on three most widely used centrality measures: betweenness, closeness and degree, each measuring a different aspect of the lender's network position. Regressions of the loan spread on these experience and reputation proxies show that borrowers can gain from reduced loan pricing when they are funded by syndicates composed of lenders that are more central on the syndicated lending market. In particular, lenders' betweenness centrality appears to be a crucial characteristic for borrowing costs reduction. Hence, the presence of such experienced and reputable lenders having access to greater amounts and flows of information and resources serves as a device mitigating informational frictions and agency costs related to loan syndication. These results provide additional evidence on the role of experience and reputation on the syndicated lending market, following notably Panyagometh and Roberts (2010) and Ross (2010) .
Overall, the organization of the syndicated lending market matters for successful bank loan syndication. In particular, its capacity to enhance lenders' interaction, reciprocity, trust, experience, and reputation has important implications for mitigating information costs. This in turn contributes to the development of the market and the reduction of the borrowing costs. 13, and 14) . Columns 4 to 7 display the number of syndicated deals, the number of different lenders involved, the number of links between lenders, and the number of isolated lenders respectively. Columns 8 to 10 display the largest component (LC), the clustering of the actual network (Ca), and the average distance of the actual network (La). Columns 11 to 13 display the clustering of the simulated random network (Cr), the average distance of the simulated random network (Lr), and the small world ratio (SW) defined as CC / LL. Columns 14 to 16 display the clustering of the Erdos-Renyi random network (Cer), the average distance of the Erdos-Renyi random network (Ler), and the small world ratio (SWer) defined as CCer / LLer. 
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